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Supplementary Figure S1. VY-3-135 does not affect ACSS1 or ACSS3 activity in vitro. (A) 
Enzyme titration in the presence and absence of 150mM NaCl using a 2-fold serial dilution 
starting at 100 nM. n = 1. (B) AMP standard curve using a 3-fold serial dilution starting at 10 μM. 
(C-D) Km and Vmax determination for coenzyme A and ATP. Concentrations of reactants 
ranged from 5 μM to 100 μM. n = 1. (E) Specificity of ACSS1, ACSS2 and ACSS3 for acetate 
and propionate at increasing concentrations of enzyme. (F-G) Dose response curves shown as 
percent inhibition of activity for VY-3-249 (panel F) and VY-3-135 (panel G) for ACSS1, ACSS2 
and ACSS3 with propionate as the substrate. 
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Supplementary Figure S2

Supplementary Figure S2. VY-3-135 is predicted to be a transition state mimetic of 
ACSS2. (A) The adenine moiety (green) is in close proximity to the oxyanion (blue) in the 
reaction center which suggests that the alcohol moiety (blue) in VY-3-135 (panel B) is mimicking 
the oxyanion and the benzimidiazole is mimicking the adenine. (B) DG data of VY-3-135 binding 
to site 1 and 2 of acetyl-CoA synthetase generated by SwissDock. Second acetyl-CoA 
synthetase binding site of VY-3-135. 
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Supplementary Figure S3. VY-3-135 is a potent inhibitor of ACSS2 in cells. (A) Schematic 
of stable isotope tracing of 13C2-acetate into citrate, fatty acids, and phospholipids. (B) 
Enrichment of 100 μM 13C2-acetate into palmitate in MDA-MB-468 cells cultured in H1 
conditions over a 24hr period using a 10-fold serial dilution of VY-3-135. n = 1. (C-D) 
Enrichment of 13C2-acetate into the UDP-GlcNAc pool of BT474 cells (panel C) (n=3) and MDA-
MB-468 cells (panel D) (n=1). Experimental parameters were identical to panel B. 
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Supplementary Figure S4 VY-3-135 does not affect the growth of ACSS2 knockout 
tumors. (A) Immunoblot for ACSS2 in A7C11 and Brpkp110 Acss2 CRIPSR knockout cell lines. 
(B) Immunoblot for TP53 in A7C11 and Brpkp110 Acss2 CRIPSR knockout cell lines in N10 and
H1 culture conditions. Lysates from Yumm1.7 (p53 positive) melanoma cell treated with nutlin to
stabilize p53 are the positive control. (C) Immunoblot for phosphorylated ERK (p42/p44
T202/Y204) as a readout of MAP kinase pathway activation in A7C11 and Brpkp110 cell lines.
(D) MDA-MB-468, BT474 and SKBr3 human breast cancer cells were treated with 500 nM
lapatinib for the indicated times. Cell lysates were immunobloted for phosphorylated AKT and
phosphorylated ERK. Total ERK is the loading control. (E) Immunoblot for phosphorylated AKT
and total PI3K in A7C11 and Brpkp110 breast cancer cells. (F) Immunoblot for HER2 and EGFR
in A7C11, Brpkp110, MDA-MB-468 and BT474 cell lines. All bands are from the same gel and
exposure. (G) Fractional abundance (% labeling) of palmitate by 13C6-glucose in Brpkp110 cells
in N10 culture conditions in the presence and absence of 1 µM VY-3-135. (H) Immunoblot for
ACSS1 in A7C11 sgNTC and sgACSS2 cells. (I) VY-3-135 treatment did not further affect the
growth of Brpkp110 sgACSS2 tumors that lack expression of ACSS2. Data represent mean ±
S.E.M. with ANOVA p value displayed, n = 5. B). (J) Ki67 immunohistochemistry staining of
vehicle and VY-3-135 treated tumors. n = 3 per treatment group.



Shl D
el

E

A
B

re
as

t C
an

ce
r C

el
l L

in
es

Lo
g2

 A
C

SS
2 

ex
pr

es
si

on

7

8

9

10

6
Pos
(+)

Neg
(-)

p<0.0001
B C

A
C

SS
2 

m
R

N
A 

ex
pr

es
si

on
R

el
at

iv
e 

to
 E

G
FR

 s
ta

tu
s 

in
 T

N
B

C

Diploid
Gain Amp

p=0.0046 
p=0.0067 

p=0.0126 

A
C

SS
2 

m
R

N
A 

ex
pr

es
si

on
R

el
at

iv
e 

to
 H

ER
2 

st
at

us

Pos
(+)

Neg
(-)

p=0.0007 

Vehicle

VY-3-135

D

%
 C

ha
ng

e 
in

 T
um

or
 V

ol
um

e 
(a

fte
r V

Y-
3-

13
5)

Days

Supplementary Figure S5

Supplementary Figure S5. VY-3-135 blocks BT474 orthograft growth. (A) Box and whiskers 
plot showing median, 25th to 75th percentiles, and min to max values of ACSS2 mRNA 
expression in human breast cancer cell lines. Pos (+) = HER2 and/or EGFR amplification. Neg 
(-) = no amplification. Unpaired, two tailed, Mann-Whitney test. n = 58 cell lines. (B) Box and 
whiskers plot showing median, 25th to 75th percentiles, and min to max values of ACSS2 mRNA 
expression. mRNA expression of ACSS2 in HER2+ tumors (Pos (+)) versus all other types of 
breast cancer (Neg (-)). Mann-Whitney test, two tailed. p value is on the graph. (C) Box and 
whiskers plot showing median, 25th to 75th percentiles, and min to max values of ACSS2 
mRNA expression. mRNA expression of ACSS2 in TNBC patient tumors stratified by EGFR 
copy number alterations. Shl Del=shallow deletion, Gain=copy number gains, and Amp=gene 
amplification. One-way ANOVA with a Tukey’s multiple comparisons test. Adjusted p values are 
reported on the graphs. (D) Photos show the corresponding BT474 tumors excised at the end of 
the study on day 28 from Fig. 5E. Scale bars = 5 mm. (E) Spider plot show percent change in 
tumor volume of BT474 orthograft tumors after treatment with VY-3-135. 
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Supplementary Figure S6. ACSS2 is predominantly found in the cytosol and the soluble 
nuclear fraction. (A) Heatmap of QuantSeq 3´ mRNA sequencing data showing fold change, 
nominal p value (p), and adjusted p value (fdr). The 129 genes upregulated (nominal p<0.05) in 
BT474 tumors in response to VY-3-135 treatment. n = 4 tumors per treatment group. (B) Same 
as panel A showing the 119 genes downregulated (nominal p<0.05) in BT474 tumors in 
response to VY-3-135 treatment. n = 4 tumors per treatment group. (C) List of the transcriptional 
regulators affected by VY-3-135 as predicted by IPA. p<0.05 and a Z score > 2 or < -2. (D) 
Immunohistochemical staining of ACSS2 in a BT474 tumor. The enlarged inset shows both 
nuclear and cytosolic localization. (E) Nuclear fractionation of BT474 cells grown in N10 or H1 in 
vitro growth conditions. 
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Supplementary Figure S7
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Supplementary Figure S7. VY-3-135 inhibits acetate incorporation into palmitate but not 
citrate. (A) Plasma acetate concentration in mice provided with 2% acetate in the drinking water 
for 48 hours and then a bolus of acetate (2mg/kg) 90 minutes prior to sacrifice and blood 
withdrawal compared to mice given only water. 2-way ANOVA p value is displayed on the 
graph. (B) Fractional labeling of intratumoral palmitate by 13C2-acetate in BT474 tumors that 
were treated with vehicle or VY-3-135. N.D. = not detected by the mass spectrometer. Two-way 
ANOVA with Sidak’s multiple comparisons test, adjusted p values are shown on the graph, n ≥ 
6. (C) Fractional labeling of intratumoral citrate by 13C2-acetate in BT474 tumors that were 
treated with vehicle or VY-3-135. Two-way ANOVA with Sidak’s multiple comparisons test, 
adjusted p values are shown on the graph, n ≥ 6.



Supplementary Table S1

Supplementary Table S1. VY-3-135 has better aqueous solubility than VY-3-249. Water 
solubility was determined against a standard curve by LC-MS/MS analysis. BLQ = below limit of 
quantitation. CV = coefficient of variation.
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